EP 1 650 698 Al

Européisches Patentamt

European Patent Office

(19) p)

(12)

Office européen des brevets

(43) Date of publication:
26.04.2006 Bulletin 2006/17

(21) Application number: 05023055.6

(22) Date of filing: 21.10.2005

(51)

EP 1650 698 Al

(11)

EUROPEAN PATENT APPLICATION

Int Cl.:
GO6K 19/077 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DK EE ES FI FR GB GR
HUIEISITLILTLULV MCNL PL PT RO SE SI
SK TR
Designated Extension States:
AL BA HR MK YU
(30) Priority: 22.10.2004 JP 2004307976
(71) Applicants:
* SONY CORPORATION
Tokyo (JP)
» Renesas Technology Corp.
Chiyoda- ku, Tokyo 100-6334 (JP)

Inventors:

Aoki, Yoshitaka
Shinagawa- ku,
Tokyo (JP)

(72)

(74)

Bando, Hideaki
Shinagawa- ku,
Tokyo (JP)

Tsutsui, Keiichi
Shinagawa- ku,
Tokyo (JP)
Nishizawa, Hirotaka
Chiyoda- ku

Tokyo 100-6334 (JP)
Ohsawa, Kenji
Chiyoda- ku

Tokyo 100-6334 (JP)
Totsuka, Takashi
Chiyoda- ku

Tokyo 100-6334 (JP)

Representative: Miller - Hoffmann & Partner
Patentanwalte,

Innere Wiener Strasse 17

81667 Miinchen (DE)

(54) Memory card

(57)  In a memory card with a newly-added module
for performing data communication, data communication
is stably performed without receiving a noise effect. As
an embodiment of the present invention, a memory card
(100) has a thin-plate-shaped holding member (20), a
memory section (24) provided as buried in the holding
member (20), plural first connection pieces 2-10 connect-
ed to the memory section (24), a data communication
section (26) provided as buried in the holding member
(20), and two connection pieces(11, 12) connected to the
data communication section (26). The two second con-
nection pieces (11, 12) are disposed at the end of a row
part R1 on which only the plural first connection pieces
(2-10)are aligned. One first connection piece (10) posi-
tioned at the end of the row part R1 is a ground terminal.
That is to say, in the plural first connection pieces (2-10),
the first connection piece (10) adjacent to the second
connection piece (11) is a ground terminal.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The presentinventionrelatestoamemory card.

DESCRIPTION OF THE RELATED ART

[0002] A memory card which has a data rewritable
flash memory and in which data is written/read to/from
this flash memory has been provided (for example, see
Japanese Patent Laid-Open No. 2003178282).

[0003] Such memory card is used to perform data writ-
ing and reading by being inserted in the card slot of an
external device such as a personal computer and a cel-
lular phone, and it has a single function.

[0004] A flash memory and a control circuit which is
connected to this flash memory and performs control of
data writing and/or reading are built into such memory
card, and plural connection terminals to be connected to
the connection terminals of a connector provided in a
card slot are provided.

[0005] The plural connection terminals of the memory
card include a power source terminal for operating the
flash memory and the control circuit, a ground terminal,
a data communication terminal, a terminal for control sig-
nal, or the like.

SUMMARY OF THE INVENTION

[0006] To expand other functions than data writing
and/or reading to/from such memory card, a multifunc-
tional memory card in which a module for performing data
communication, such as a contactless IC function chip
for performing data transmission/receiving by radio, and
an IC for data communication for performing data trans-
mission/receiving by a USB and a communication inter-
face such as the IEEE 1394 is added are required.
[0007] Insuch multifunctional-type memory card, pow-
er supply necessary for operating the contactless IC func-
tion chip and the IC for data communication, a ground,
connection terminals for supplying various signals, and
a conducting pattern for connecting these connection ter-
minals and the contactless IC function chip and data com-
munication IC will be newly added. Therefore, it is ap-
prehended that a noise generated in the flash memory
and the control circuit has an effect on data communica-
tion in the contactless IC function chip and the data com-
munication IC, or inversely, a noise generated in the con-
tactless IC function chip and the data communication IC
has an effect on data communication in the flash memory
and the control circuit.

[0008] Furthermore, to avoid such effects, it also can
be considered that a shield board is provided within a
holding member. However, the size of a memory card in
length and width is approximately 10 mm, and the width
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is approximately 0.6 mm to 1.2 mm. Therefore, it is diffi-
cult to make such shield board intervene in a point of
space.

[0009] Inview ofthe foregoing, itis desirable to provide
amemory card that is advantageous to stably performing
data communication without receiving the effect of the
noises, in the memory card in that a module for perform-
ing data communication is newly added.

[0010] According to an embodiment of the present in-
vention, there is provided a memory card that has a thin-
plate-shaped holding member made from isolated mate-
rial, a memory section for performing data writing and/or
reading provided as buried in the above holding member,
and plural first connection pieces provided on the surface
ofthe above holding member and connected to the above
memory section. In the memory card, the above plural
first connection pieces are arranged on the surface of
the above holding member, and a row composed of the
above plural first connection pieces is formed-on the sur-
face of the above holding member. One of the above
plural first connection pieces includes a ground terminal
for supplying ground potential to the above memory sec-
tion. A data communication section for performing data
transmission and/or receiving other than data in the
above memory section is buried in the above holding
member. Two second connection pieces connected to
the above data communication section are provided on
the surface of the above holding member. The above two
second connection pieces are adjacent to each other,
and are arranged to form the above row together with
the above plural first connection pieces. And the above
first connection piece adjacent to the above second con-
nection piece in the above plural first connection pieces
is the above ground terminal.

[0011] Therefore,two second connection pieceswhich
are connected to a data communication section are ad-
jacent to each other, and they are arranged to form a row
together with plural first connection pieces, and in the
plural first connection pieces, the first connection piece
adjacent to the second connection piece is made of a
ground terminal. Thus, both of that a noise generated by
a signal transmitted/received via the two second connec-
tion pieces enters the plural first connection pieces and
has an effect on a signal transmitted/received via a signal
terminal in these plural first connection pieces, and that
a noise generated by a signal transmitted/received via a
signal terminal in the plural first connection pieces enters
the_two second connection pieces and has an effect on
electromagnetic waves transmitted/received via these
two second connection pieces can be suppressed as
soon as possible It is advantageous to stably performing
both of data communication in the memory section and
data communication in the data communication section.
[0012] The nature, principle and utility of the present
invention will become more apparent from the following
detailed description when read in conjunction with the
accompanying drawings in which like parts are designat-
ed by like reference numerals or characters.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In the accompanying drawings:

Fig. 1A is a perspective view of a memory card 100;
Fig. 1B is a perspective view of the memory card 100
in a view in the state where it was inverted;

Fig. 2 is a diagram of the reverse side of a memory
card 100 in a first embodiment;

Fig. 3A is a sectional view by A-A in Fig. 2;

Fig. 3B is a sectional view by A-A in Fig. 2;

Fig. 4 is a diagram showing the correspondence be-
tween the connection pieces on the memory card
100 and signal names in the first embodiment;

Fig. 5is a diagram for explaining the operation of the
memory card 100;

Fig. 6 is a diagram of the reverse side of a memory
card 100 in a second embodiment;

Fig. 7 is a diagram of the reverse side of a memory
card 100 in a third embodiment;

Fig. 8 is a diagram of the reverse side of a memory
card 100 in a fourth embodiment;

Fig. 9 is a diagram of the reverse side of a memory
card 100 in a fifth embodiment;

Fig. 10 is a diagram of the reverse side of a memory
card 100 in a sixth embodiment;

Fig. 11 is a diagram of the reverse side of a memory
card 100 in a seventh embodiment;

Fig. 12 is a diagram of the reverse side of a memory
card 100 in an eighth embodiment;

Fig. 13 is a diagram showing the correspondence
between the connection pieces on the memory card
100 and signal names in the eighth embodiment;
Fig. 14 is a diagram of the reverse side of a memory
card 100 in a ninth embodiment;

Fig. 15 is a diagram showing the correspondence
between the connection pieces on the memory card
100 and signal names in the ninth embodiment; and
Fig. 16 is a diagram of the reverse side of a memory
card 100 in a tenth embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0014] Preferred embodiments of the present inven-
tion will be described with reference to the accompanying
drawings:

According to an embodiment of the present inven-
tion, two second connection pieces connected to a
data communication section is provided on the sur-
face of a holding member, the two second connec-
tion pieces are adjacent to each other and are ar-
ranged to form a row together with plural first con-
nection pieces, and the first connection piece adja-
centto the second connection piece in the plural first
connection pieces is made of a ground terminal.
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[First Embodiment]

[0015] A first embodiment of the present invention will
be described with reference to the accompanying draw-
ings.

[0016] Fig. 1A is a perspective view of a memory card

100, and Fig. 1B is a perspective view of the memory
card 100 in view in the state where it was inverted. Fig.
2 is a diagram of the reverse side of a memory card 100
inafirstembodiment. Figs. 3A and 3B are sectional views
by A-A in Fig. 2. Fig. 4 is a diagram showing the corre-
spondence between the connection pieces on the mem-
ory card 100 and signal names in the first embodiment.
And Fig. 5 is a diagram for explaining the operation of
the memory card 100.

[0017] AsshowninFigs. 1Ato Fig. 3, the memory card
100 has a thin-plate-shaped holding member 20, a mem-
ory section 24 provided as buried in the holding member
20, plural first connection pieces 2-10 connected to the
memory section 24, a data communication section 26
provided as buried in the holding member 20, and two
second connection pieces 11, 12 connected to the data
communication section 26.

[0018] In this embodiment, as shown in Fig. 3A, the
memory section 24 and the data communication section
26 are mounted on one side (front surface) in the thick-
ness direction of an isolated board, and on the other side
(reverse surface) in the thickness direction of the above
isolated board, a printed wiring board 22 on which the
plural first connection pieces 2-10 and the two second
connection pieces 11, 12 are formed is provided. The
memory section 24 and the data communication section
26, and each of the connection pieces 2-12 are arranged
in a so-called facing layout. Note that, of course, as
shown in Fig. 3B, both of the memory section 24 and the
data communication section 26, and each of the connec-
tion pieces 2-12 may be arranged on one side of the
isolated board in the thickness direction or the other side
of it.

[0019] The both sides of the printed wiring board 22 in
the thickness direction are covered with synthetic resin
having an isolation characteristic by a mold. Thereby, the
printed wiring board 22 and the synthetic resin are formed
in one body, and the thin-plate-shaped holding member
20 is formed. In this embodiment, the size of the holding
member 20 is 15 mm in length, 12 mm in width, and
1.0-1.2 mm in thickness. As the synthetic resin having
an isolation characteristic to cover the both sides of the
printed wiring board 22 in the thickness direction, for ex-
ample, polycarbonate (PC) and a liquid crystal polymer
can be used.

[0020] The memory section 24 has a flash memory
rewritable data 2402, and a controller 2404 for controlling
the input/output operation of data to/from this flash mem-
ory 2402. Note that, in Figs. 2, 3A and 3B, for an easy
understanding of the explanation, the flash memory 2402
and the controller 2404 are drawn separately. However,
asthe configuration of these flash memory 2402 and con-
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troller 2404, various configuration already known, such
as a layer-built configuration can be adopted.

[0021] As shown in Fig. 2, the plural first connection
pieces 2-10 are arranged in a line along one side 2002
of the front surface that is one side of the holding member
20 in the thickness direction, and a row R is formed by
the plural first connection pieces 2-10 on the front surface
of the holding member 20.

[0022] Further, the plural first connection pieces 2-10
and the controller 2404 are connected by a conducting
pattern formed on the printed wiring board 22. However,
to avoid complicatedness of drawings, showing the
above conducting pattern in Fig. 2 is omitted.

[0023] The plural first connection pieces 2-10 include
a signal terminal for transmitting/receiving a signal to/
from the memory section 24, a ground terminal for sup-
plying ground potential to the memory section, and a pow-
er supply terminal for supplying power to the memory
section.

[0024] As shown in Fig. 4, the connection pieces 2-8
are the above signal terminals, and the connection piece
9is the above power supply terminal, and the connection
piece 10 is the above ground terminal.

[0025] As specifying them in detail, the connection
piece 2 is a signal terminal to which a bus-state signal
BS showing the separation of data communicated by da-
ta signals SDIOO to SDI03 is inputted.

[0026] The connection piece 3 is a signal terminal for
the input/output of the data signal SDI01, the connection
piece 4 is a signal terminal for the input/output of the data
signal SDIOO, the connection piece 5 is a signal terminal
for the input/output of the data signal SDI02, and the con-
nection piece 7 is a signal terminal for the input/output
of the data signal SDIO3

[0027] The connection piece 6 is an insertion/ejection
detection connection piece, and is a signal terminal for
transmitting/receiving an INS signal that is used by the
above external device for detecting the insertion/ejection
of a memory card.

[0028] The connection piece 8 is a signal terminal to
which a clock signal SCLK is inputted. The above bus-
state signal BS and data signals SDIOO-SID03 are com-
municated in synchronization with this clock signal SCLK.
[0029] The connection piece 9 is a power supply ter-
minal to which power Vcc is inputted.

[0030] The connection piece 10 is a ground terminal
which is connected to a ground level (Vss).

[0031] The data communication section 26 performs
two-way data communication by electromagnetic waves
with a reader-writer device via an external antenna that
is connected to this data communication section 26 via
the two second connection pieces 11, 12, and is a con-
tactless integrated circuit (IC) function chip mounted on
a so-called contactless IC card. As the frequency of data
communication by the data communication section 26,
less than 135 kHz, 13.56 MHz, 2.45 GHz, or the like has
been determined by the international standard.

[0032] Since the data communication section 26 gen-
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erates electric power based on received electromagnetic
waves and is operated by the electric power, it is unnec-
essary to receive power supply.

[0033] As functions that the data communication sec-
tion 26 has, for example, an authentication function by
holding authentication data for performing authentication
and transmitting/receiving this authentication data by da-
ta communication, or an electronic settlement function
by holding data about electronic money and transmitting/
receiving data about this electronic money by data com-
munication can be given.

[0034] As shown in Fig. 2, the data communication
section 26 and the two second connection pieces 11, 12
are connected by conducting patterns 2702, 2704 formed
on an isolated board. As shown in Fig. 4, signals D1, D2
of electromagnetic waves that are transmitted/received
to/from the above antenna are inputted/outputted to the
second connection pieces 11, 12.

[0035] Then,the memory section 24 is provided as bur-
ied the outside of the area surrounded by the data com-
munication section 26, the two second connection pieces
11, 12, and the conducting patterns 2702, 2704 in the
holding member 20. Therefore, the synthetic resin having
an isolation characteristic intervenes between the data
communication section 26 and the conducting patterns
2702, 2704, and the memory section 24 and their wiring
sections.

[0036] The two second connection pieces 11, 12 are
adjacent to each other, and they are arranged to form
the row R together with the plural first connection pieces
2-10.

[0037] Inthis embodiment, the two second connection
pieces 11, 12 are arranged at the end of a row part R1
in that only the plural first connection pieces 2-10 are
arranged.

[0038] Then, one first connection piece 10 positioned
atthe end of the row part R1 is made of a ground terminal.
That is to say, the first connection piece 10 adjacent to
the second connection piece 11 in the plural first connec-
tion pieces 2-10 is made of a ground terminal.

[0039] Next, the way of using the memory card 100
will be described.

[0040] Inthe case of performing data writing and read-
ing to/from the flash memory 2402 in the memory card
100, the memory card 100 is inserted in a slot for memory
card in external equipment such as electronic equipment
and a personal computer.

[0041] Thereby, a power Vcc and ground potential Vss
are supplied to the memory section 24 via the plural first
connection pieces 2-10, and also transmitting/receiving
of various control signals and data signals is performed
with the external equipment. Thus, data writing and read-
ing to/from the flash memory 2402 is performed.

[0042] Inthe case of performing communication to the
data communication section 26 of the memory card 100,
for example, as shown in Fig. 5, the two connection piec-
es 11, 12 are connected to the antenna 202 provided on
the electronic equipment 200 side by inserting the mem-
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ory card 100 into the card slot of the electronic equipment
200 such as a cellular phone.

[0043] If the memory card 100 and the electronic
equipment 200 are made close to a reader-writer device
300in this state, electromagnetic waves transmitted from
the reader-writer device 300 are received by the antenna
202.

[0044] The electromagnetic waves received by the an-
tenna 202 are supplied to the data communication sec-
tion 26 via the two second connection pieces 11, 12. In
the data communication section 26, operation is per-
formed by electric power supplied by the electromagnetic
waves, and data communication by the electromagnetic
waves is performed with the reader-writer device 300 via
the antenna 202.

[0045] The reader-writer device 300 is connected to a
host device 302 such as a personal computer. This host
device 302 performs the aforementioned authentication
processing or settlement processing of electronic money,
based on data communicated via the data communica-
tion section 26 of the memory card 100 and the reader-
writer device 300.

[0046] According to this embodiment, the two second
connection pieces 11, 12 which are connected to the data
communication section 26 are adjacent to each other,
and they are arranged to form the row R together with
the plural first connection pieces 2-10, and in the plural
first connection pieces 2-10, the first connection piece
10 adjacent to the second connection piece 11 is made
of a ground terminal. Therefore, both of that a noise gen-
erated by a signal of electromagnetic waves transmitted/
received via the two second connection pieces 11, 12
enters the plural first connection pieces 2-10 and has an
effect on a signal transmitted/received via a signal termi-
nalin these plural first connection pieces, and thata noise
generated by a signal transmitted/received via a signal
terminal in the plural first connection pieces and a noise
included in power supply voltage supplied to a power
supply terminal in the plural connection pieces enter the
two second connection pieces 11, 12 and have an effect
on electromagnetic waves transmitted/received viathese
two second connection pieces 11, 12 can be suppressed
as soon as possible. It is advantageous to stably per-
forming both of data communication in the memory sec-
tion 24 and data communication in the data communica-
tion section 26.

[0047] Then, since the memory section 24 is provided
as buried the outside of an area surrounded by the data
communication section 26, the two second connection
pieces 11, 12, and the conducting patterns 2702, 2704
in the holding member 20, that the noise generated in
the memory section 24 enters the conducting patterns
2702, 2704 can be suppressed. It is further advanta-
geous to stably performing both of data communication
in the memory section 24 and data communication in the
data communication section 26.

[0048] More particularly, in a memory card 100 of
which the size and thickness are extremely small as this
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embodiment, it is difficult to provide shield structure for
preventing interference by noise in the memory section
24 and the data communication section 26. If providing
the shield structure, the memory card becomes the con-
figuration extremely complicated and expensive. There-
fore, as described above, according to this embodiment
capable of suppressing such interference as soon as
possible by the layout of the connection pieces, it is ex-
tremely advantageous to contrive to simplify the config-
uration and to reduce the cost.

[Second Embodiment]

[0049] Next, a second embodiment will be described.
Note that, in the description below, the same reference
numerals are added to the same part and the same mem-
ber as in the first embodiment, and their description will
be omitted.

[0050] Fig.6isadiagram of the reverse side of amem-
ory card 100 in the second embodiment.

[0051] The second embodimentis an example of mod-
ification of the first embodiment. In the first embodiment,
the connection piece 10 being one of the plural first con-
nection pieces 2-10 connected to the memory section 24
is a ground terminal. On the other hand, in the second
embodiment, two connection pieces 1, 10 in the plural
first connection pieces 1-10 are ground terminals.
[0052] One of the ground terminals 10 is arranged at
one end of a row R1, and the other ground terminal 1 is
arranged at the other end of the row R1, similarly to the
first embodiment.

[0053] The operation and effect are similar to the first
embodiment.

[Third Embodiment]

[0054] A third embodiment will be described.

[0055] Fig. 7 isadiagram of the reverse side of a mem-
ory card 100 in the third embodiment.

[0056] The third embodiment is an example of modifi-
cation of the first embodiment. In the first embodiment,
the two second connection pieces 11, 12 are arranged
at the left end of the row R1 when it is viewed as a plane.
On the other hand, in the third embodiment, two second
connection pieces 11, 12 are arranged at the right end
of the row R1 when it is viewed as a plane.

[0057] The operation and effect are similar to the first
embodiment.

[Fourth Embodiment]

[0058] A fourth embodiment will be described.

[0059] Fig. 8isadiagram of the reverse side of amem-
ory card 100 in the fourth embodiment.

[0060] The fourth embodiment is an example of mod-
ification of the second embodiment. In the second em-
bodiment, the two second connection pieces 11, 12 are
arranged at the left end of the row R1 when it is viewed
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as a plane. On the other hand, in the fourth embodiment,
two second connection pieces 11, 12 are arranged at the
right end of the row R1 when it is viewed as a plane.
[0061] The operation and effect are similar to the first
embodiment.

[Fifth Embodiment]

[0062] A fifth embodiment will be described.

[0063] Fig.9isadiagram of the reverse side of amem-
ory card 100 in the fifth embodiment.

[0064] The fifth embodiment is an example of modifi-
cation of the first embodiment. In the first embodiment,
the data communication section is disposed at a part
close to the two second connection pieces 11, 12 in a
holding member 20. On the other hand, in the fifth em-
bodiment, a controller 2404 is disposed at a part close
to two second connection pieces 11, 12 in the holding
member 20. To avoid interference with this controller
2404, a data communication section 26 is disposed at a
part on a side 2004 facing to a side 2002 in that a row R
is provided. A conducting pattern that connects the two
second connection pieces and the data communication
section is longer than the first embodiment. According to
an embodiment of the present invention, the layout of the
data communication section 26, the controller 2404 and
the flash memory 2402 is arbitrary.

[0065] The operation and effect are similar to the first
embodiment.

[Sixth Embodiment]

[0066] A sixth embodiment will be described.

[0067] Fig. 10 is a diagram of the reverse side of a
memory card 100 in the sixth embodiment.

[0068] The sixth embodiment is an example of modi-
fication of the second embodiment. In the second em-
bodiment, the data communication section is disposed
at a part close to the two second connection pieces 11,
12 in the holding member 20. On the other hand, in the
sixth embodiment, a controller 2404 is disposed at a part
close to two second connection pieces 11, 12 in a holding
member 20. To avoid interference with this controller
2404, a data communication section 26 is disposed at a
part on a side 2004 facing to a side 2002 in that a row R
is provided. Conducting patterns 2702, 2704 which con-
nect the two second connection pieces 11, 12 and the
data communication section 26 are longer than the sec-
ond embodiment.

[0069] The operation and effect are similar to the first
embodiment.

[Seventh Embodiment]

[0070] A seventh embodiment will be described.
[0071] Fig. 11 is a diagram of the reverse side of a
memory card 100 in the seventh embodiment.

[0072] The seventh embodiment is an example of
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modification of the first embodiment. In the first embod-
iment, the two second connection pieces 11, 12 are ar-
ranged at the end of the row R1. On the other hand, in
the seventh embodiment, two second connection pieces
11, 12 are arranged at a part between plural first connec-
tion pieces forming a row R.

[0073] Inthe seventh embodiment, similarly to the sec-
ond embodiment, two connection pieces 1, 10 in plural
first connection pieces 1-10 are ground terminals, and
first connection pieces 1, 10 respectively positioned on
the both sides of the two second connection pieces 11,
12 are ground terminals respectively.

[0074] Also in such seventh embodiment, since a
ground terminal is respectively positioned on the both
sides of the two second connection pieces 11, 12, oper-
ation and an effect similarly to the first embodiment can
be obtained.

[Eighth Embodiment]

[0075] An eighth embodiment will be described.
[0076] Fig. 12 is a diagram of the reverse side of a
memory card 100 in an eighth embodiment. And Fig. 13
is a diagram showing the correspondence between the
connection pieces on the memory card 100 and signal
names in the eighth embodiment.

[0077] The eighth embodiment is an example of mod-
ification of the first embodiment. In the first embodiment,
the one data communication section 26 is provided, and
the two second connection pieces 11, 12 connected to
this data communication section 26 are arranged at the
end of the row R1. On the contrary, in the eighth embod-
iment, two data communication sections 26, 26 are pro-
vided, and two second connection pieces 11, 12, 13, 14
respectively connected to these data communication
sections 26, 26 are arranged at the both ends of arow R1.
[0078] In the eighth embodiment, similarly to the sec-
ond embodiment, two connection pieces 1, 10 in plural
first connection pieces 1-10 are ground terminals, and
first connection pieces 1, 10 facing to the two second
connection pieces 11, 13 are ground terminals respec-
tively.

[0079] Asdescribing these connection pieces, the plu-
ral first connection pieces 1-10 include, similarly to the
first embodiment, a signal terminal for transmitting/re-
ceiving a signal to/from a memory section 24, a ground
terminal for supplying ground potential to the memory
section 24, and a power supply terminal for supplying
power to the memory section 24.

[0080] As shown in Fig. 13, the connection pieces 2-8
are the above signal terminals, the connection piece 9 is
the above power supply terminal, and the connection
piece 10 is the above ground terminal.

[0081] As describing them in detail, the connection
piece 2 is a signal terminal to which a bus-state signal
BS showing the separation of data communicated as da-
ta signals SDIO0-SDIO03 is inputted.

[0082] The connection piece 3 is a signal terminal for
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the input/output of the data signal SDI01, the connection
piece 4 is a signal terminal for the input/output of the data
signal SDIOO, the connection piece 5 is a signal terminal
for the input/output of the data signal SDIO2, and the
connection piece 7 is a signal terminal for the input/output
of the data signal SDIO3

[0083] The connection piece 6 is a connection piece
for detecting insertion/ejection, and is a signal terminal
for transmitting/receiving an INS signal that will be used
by the above external device to detect insertion/ejection
of a memory card.

[0084] The connection piece 8 is a signal terminal to
which a clock signal SCLK is inputted. The above bus-
state signal BS and data signals SDIO-SDI03 are com-
municated in synchronization with this clock signal SCLK.
[0085] The connection piece 9 is a power supply ter-
minal to which power Vcc is inputted.

[0086] The connection piece 10 is a ground terminal
that is connected to a ground level (Vss).

[0087] One of the two second connection pieces 11,
12 is connected to one data communication section 26
by conducting patterns 2702, 2704 formed on an isolated
board. Signals D1, D2 of electromagnetic waves trans-
mitted/received with an antenna are inputted/outputted
to/from the second connection pieces 11, 12.

[0088] The other two second connection pieces 13, 14
are connected to the other data communication section
26 by conducting patterns 2702, 2704 formed on the iso-
lated board. Signals D3, D4 of electromagnetic waves
transmitted/received with an antenna other than the
above antenna are inputted/outputted to/from the second
connection pieces 13, 14.

[0089] Also in such eighth embodiment, ground termi-
nals are respectively positioned at parts facing to the two
second connection pieces. Thus, it is advantageous to
that the two data communication sections 26 stably per-
form data communication, in addition to the operation
and effect similar to the first embodiment.

[Ninth Embodiment]

[0090] A ninth embodiment will be described.

[0091] Fig. 14 is a diagram of the reverse side of a
memory card 100 in a ninth embodiment. And Fig. 15 is
a diagram showing the correspondence between con-
nection pieces on the memory card 100 and signal names
in the ninth embodiment.

[0092] The ninth embodiment is an example of modi-
fication of the first embodiment. In the first embodiment,
the two second connection pieces 11, 12 are connected
to the data communication section 26. On the other hand,
in the ninth embodiment, a power supply terminal (con-
nection piece 9) and a ground terminal (connection piece
10) are connected in addition to two second connection
pieces 11, 12.

[0093] In the ninth embodiment, the power supply ter-
minal (connection piece 9) is disposed at a part on the
opposite side of the second connection pieces 11, 12 as
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sandwiching the ground terminal (connection piece 10).
[0094] The power supply terminal (connection piece
9) and the ground terminal (connection piece 10) are re-
spectively connected to a data communication section
26 via conducting patterns 2706, 2708. Furthermore,
these power supply terminal (connection piece 9) and
ground terminal (connection piece 10) are connected to
a controller 2404 via a conducting pattern not shown.
The power supply terminal (connection piece 9) and the
ground terminal (connection piece 10) are used in com-
mon by both of the data communication section 26 and
the memory section 24.

[0095] As such data communication section 26, there
is a device in that digital data is transmitted/received by
a USB and a communication interface such as the IEEE
1394 by differential between data on the plus side and
data on the minus side.

[0096] Note that, in Fig. 14, a transmission line which
has a characteristic impedance between both or one of
the two second connection pieces 11, 12 connected to
the data communication section 26 and the ground ter-
minal (connection piece 10) is formed. Thereby, imped-
ance between the transmission line and an external de-
vice that transmits data via this transmission line can be
matched.

[0097] According to such configuration, it can cope
with the capacity and inductance in each connection
piece of the two second connection pieces 11, 12 and
the ground terminal (connection piece 10). Furthermore,
it can cope with the mode conversion of a transmission
signal (conversion from coplanar line, twist pair, and co-
axial transmission line) with the connector of the above
external device connected to these two second connec-
tion pieces 11, 12, and the ground terminal (connection
piece 10).

[0098] Inthe ninth embodiment, similarly to the second
embodiment, one connection piece 10 in plural first con-
nection pieces 1-10 is a ground terminal, and the first
connection piece 10 facing to the two second connection
pieces 11, 12 is a ground terminal.

[0099] Asdescribing these connection pieces, similar-
ly to the first embodiment, the plural first connection piec-
es 2-10 include a signal terminal for transmitting/receiv-
ing a signal to/from a memory section 24, a ground ter-
minal for supplying ground potential to the memory sec-
tion 24, and a power supply terminal for supplying power
to the memory section 24.

[0100] As shown in Fig. 15, the connection pieces 2-8
are the above signal terminals, the connection piece 9 is
the above power supply terminal, and the connection
piece 10 is the above ground terminal.

[0101] As describing them in detail, the connection
piece 2 is a signal terminal to which a bus-state signal
BS showing the separation of data communicated as da-
ta signals SDIO0-SDIO3 is inputted.

[0102] The connection piece 3 is a signal terminal for
the input/output of the data signal SDI01, the connection
piece 4 is a signal terminal for the input/output of the data
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signal SDIOO, the connection piece 5 is a signal terminal
for the input/output of the data signal SDIO2, and the
connection piece 7 is a signal terminal for the input/output
of the data signal SDIO3

[0103] The connection piece 6 is a connection piece
for detecting insertion/ejection, and is a signal terminal
for transmitting/receiving an INS signal that will be used
by the above external device to detect insertion/ejection
of a memory card.

[0104] The connection piece 8 is a signal terminal to
which a clock signal SCLK is inputted. The above bus-
state signal BS and data signals SDIO0-SDIO3 are com-
municated in synchronization with this clock signal SCLK.
[0105] The connection piece 9 is a power supply ter-
minal to which power Vcc is inputted.

[0106] The connection piece 10 is a ground terminal
that is connected to a ground level (Vss).

[0107] The two second connection pieces 11, 12 are
connected to the data communication section 26 by con-
ducting patterns 2702, 2704 formed on an isolated board.
Digital signals in differential form that are transmitted/
received to/from an external device, that is, data signal
on the plus side +D and data signal on the minus side -D
are inputted/outputted to/from the second connection
pieces 11, 12.

[0108] Alsoin such ninth embodiment, since a ground
terminal is positioned at a part facing to the second con-
nection piece 11, the operation and effect similar to the
first embodiment 1 can be obtained.

[Tenth Embodiment]

[0109] A tenth embodiment will be described.

[0110] Fig. 16 is a diagram of the reverse side of a
memory card 100 in the tenth embodiment.

[0111] The tenth embodiment is an example of modi-
fication of the ninth embodiment. In the ninth embodi-
ment, the connection piece 10 being one of the plural
first connection pieces 2-10 connected to the memory
section 24 is a ground terminal. On the other hand, in the
tenth embodiment, two connection pieces 1, 10 in plural
first connection pieces 1-10 are ground terminals.
[0112] One ground terminal is arranged at one end of
a row R1, and the other ground terminal is arranged at
the other end of the row R1, similarly to the ninth embod-
iment.

[0113] The operation and effect are similar to the ninth
embodiment.
[0114] Notethat, inthe aforementioned embodiments,

it has dealt with the case where the holding member 20
is formed by that both sides of the printed wiring board
22 are covered with synthetic resin by using a mold. How-
ever, the holding member 20 may be formed by sand-
wiching the printed wiring board 22 by thin front and re-
verse cases.

[0115] Furthermore, in the aforementioned embodi-
ments, it has dealt with the case where the plural con-
nection pieces 1-12 are formed to be exposed on the
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front surface of the holding member 20. However, it is
arbitrary such that a notch is provided on one side of the
front surface of the holding member 20 and plural con-
nection pieces 1-12 are exposed by this notch.

[0116] While there has been described in connection
with the preferred embodiments of the present invention,
it will be obvious to those skilled in the art that various
changes, modifications, combinations, sub-combina-
tions and alternations may be aimed, therefore, to cover
in the appended claims all such changes and modifica-
tions as fall within the scope of the present invention.

Claims
1. A memory card comprising:

a thin-plate-shaped holding member made from
isolated material;

a memory section for performing data writing
and/or reading provided as buried in said holding
member;

and plural first connection pieces provided on
the surface of said holding member and con-
nected to said memory section;

wherein

said plural first connection pieces are arranged
on the surface of said holding member, and a
row composed of said plural first connection
pieces is formed on the surface of said holding
member,

one of said plural first connection pieces in-
cludes a ground terminal for supplying ground
potential to said memory section,

adata communication section for performing da-
ta transmission and/or receiving other than data
in said memory section is buried in said holding
member,

two second connection pieces connected to said
data communication section are provided on the
surface of said holding member;

said two second connection pieces are adjacent
to each other, and are arranged to form said row
together with said plural first connection pieces,
and

said first connection piece adjacent to said sec-
ond connection piece in said plural first connec-
tion pieces is said ground terminal.

2. The memory card according to claim 1, wherein;
said row has a row part in which only plural first con-
nection pieces are arranged, and said two second
connection pieces are disposed at the end of said
row part.

3. The memory card according to claim 1, wherein;
said row has a row part in which only plural first con-
nection pieces are arranged, said two second con-
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nection pieces are disposed at the end of said row
part, and one of said first connection pieces posi-
tioned at the end of said row part is said ground ter-
minal.

The memory card according to claim 1, wherein;
two of said plural first connection pieces include a
ground terminal for supplying ground potential to
said memory section, said row has a row part in
which only plural first connection pieces are ar-
ranged, said two second connection pieces are dis-
posed at the end of said row part, and said two first
connection pieces positioned at the end of said row
part is said ground terminal.

The memory card according to claim 1, wherein;
said data communication section and said two sec-
ond connection pieces are connected by a lead pro-
vided as buried within said holding member, and said
memory sectionis provided as buried on said holding
member in the outside of an area surrounded by said
data communication section, said two second con-
nection pieces, and said lead.

The memory card according to claim 1, wherein;
one of said plural first connection pieces includes a
power supply terminal for supplying power to said
memory section, and said ground terminal and said
power supply terminal are also connected to said
data communication section.

The memory card according to claim 1, wherein;
said data communication section performs data
communication by electromagnetic waves via an ex-
ternal antenna that is connected to the above data
communication section via said two second connec-
tion pieces.

The memory card according to claim 1, wherein;
said data communication section transmits/receives
data to an external device that is connected to the
above data communication section via said two sec-
ond connection pieces, by a differential form be-
tween data on the plus side and data on the minus
side.

The memory card according to claim 8, wherein;
by forming a transmission line having characteristic
impedance between both or one of two second con-
nection pieces connected to said data communica-
tion section and said ground terminal, impedance is
matched between said transmission line and an ex-
ternal device for transmitting said data via the above
transmission line.
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